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This listing of claims will replace all prior versions of claims in the application: 

1 1 . (Currently amended) A magnetoresitive sensor, comprising: 

2 a ferromagnetic pinned layer: 

3 a ferromagnetic free layer, including first and second ferromagnetic layers 

4 separated by a non-magnetic anti parallel coupling layer, said first and second 

5 ferromagnetic layers having magnetizations antiparallel to one another in the absence of a 

6 magnetic field and free to rotate in the presence of a magnetic field; 

7 a non-magnetic spacer layer formed between said ferromagnetic free layer 

8 and said ferromagnetic pinned layer; 

9 first and second leads formed above said free layer, said leads having 

10 inner terminations defining a track width and extending outward from sai d track, width; 

1 1 said pinned layer extending beyond said track width and terminating at 

12 first and second lateral sides; 

13 a first layer of antiferromagnetic material having an inner end abutting 

14 said first lateral side of said pinned l ayer and extending laterally outward there from said 

15 layer of antif ft f )*j u il contacting i portion of said free layer 

1 6 outside of sai d track wi dth; and 

1 7 a second layer of antiferromagnetic material having an inner end abutting 

1 8 said second lateral side of said pinned layer and extending laterally outward therefrom. 
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1 9 sai d second layer of anti ferromagnetic material contacting a portion of said free magneti c 

20 layer. 



1 2. (Original) A magnetoresistive sensor as in claim I wherein; 

2 said free layer has a center portion disposed within said track, width; 

3 said free layer has first and second outer portions beginning at first and 

4 second locations laterally disposed outside of said track width, and extending 

5 laterally outward therefrom; 

6 said free layer has first and second intermediate portions disposed between 

7 said inner portion and said outer portions; and 

8 said first and second layers of anti ferromagnetic material are exchanged 

9 coupled with said second layer of said free layer in said first and second outer 
10 regions. 

1 3 . (Original) A magnetoresistive sensor as in claim 2, wherein said first and 



2 second layers of antiferromagnetic material are exchange coupled with said free layer 

3 from first and second locations substantially coincident with said first and second 

4 locations of said beginning of said first and second outer portions. 

1 4. (Currently amended) A magnetoresistive sensor as in claim 2 4-, wherein said 

2 outer first and second outer portions begin at first and second locations spaced from said 

3 center portion region a distance of at least one half said track width, 
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1 5. (Currently amended) A magnetoresistive sensor as in claim 2 4- wherein at least. 

2 one of sai d fi rst and second layers layer of said free 1 ayer com pri ses refi 1 .1 m ateri al i n sal d 

3 intermediate and outer portions *=egiofts. 

1 6. (Currently amended) A magnetoresistive magnetic sensor as in claim 2 4, 

2 wherein said second layer of said free layer has a thickness in said intermediate and outer 

3 portions r e gion s that is at least 1 5 percent thicker than a thickness of said second layer of 

4 said free layer in said center portion r e gion . 



1 7. (Currently amended) A ma gnetoresistive roagnetk - sensor as in claim 2 4-, 

2 wherein said second layer of said free layer has a thickness in said intermediate and outer 

3 portions r e gions that is at about 20 percent greater than a thickness of said second layer 

4 of said free layer in said center portion region . 



1 8. (Withdrawn) A method of constructing a magnetoresistive sensor, comprising: 

2 forming a ferromagnetic pinned layer; 

3 forming a nonmagnetic spacer layer; 

4 depositing a ferromagnetic film 

5 depositing a Ta film; 

6 forming a mask over an active sensor area; 
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7 performing a reactive ion etch process to remove selected portions of said 

8 Ta layer; 

9 performing an etch process to remove selected portions of said 

1 0 ferromagnetic film in unmasked areas; and 

1 1 depositing ferromagnetic refill material in said unmasked areas, 

1 9. (Withdrawn) A magnetoresiiive sensor, comprising: 

2 a ferromagnetic pinned layer; 

3 a ferromagnetic free layer extending beyond a track width region, having a 

4 magnetization in a track width region that is free to rotate in the presence of a magnetic 

5 field; 

6 a non-magnetic spacer layer formed between said ferromagnetic free layer 

7 and said ferromagnetic pinned layer; 

8 first and second bias layers formed above said free layer exclusively in 

9 regions outside said track width region; 

1 0 a nonmagnetic coupling layer sandwitched between said bias first and 

1 1 second bias layers and said free layer in said regions outside said track width region; 

1 2 first and second leads formed over said first and second bias layers in said 

1 3 regions outside said track width region; 

14 said pinned layer extending beyond said track width and terminating at 

1 5 first and second lateral sides; 

16 a first layer of antiferromagnetic material having an inner end abutting 

17 said first lateral side of said pinned layer and extending laterally outward there from said 



IllTl ISJ9-2004-0OO6US1 5 



1 8 layer of ferromagnetic material contacting a portion of said free layer outside of said 

1 9 track width, and 

20 a second layer of antiferromagnetic material having an inner end abutting 

21 said second lateral side of said pinned layer and extending laterally outward therefrom, 

22 said second layer of antiferromagnetic material contacting a portion of said free magnetic 

23 layer. 

1 1 0, (Withdrawn) A magnetoresistive sensor as in claim 9, wherein said free layer 

2 said track width region greater than in said first and second regions outside said 

3 trackwidth region, 

1 1 1 . (Withdrawn) A magnetoresisive sensor as in claim 1 0, wherein said free layer is 

2 at least 1 5 percent thicker in said regions outside said track width as it is within said track 

3 width region. 

1 12. (Withdrawn) A magnetoresistive sensor as in claim 10, wherein said free layer is 

2 at least 20 percent thicker in said regions outside said track width region as it is within 

3 sai d track wi dth regi on . 

1 13. (Withdrawn) A magnetoresistive sensor, comprising; 

2 a magnetically pinned layer terminating at first and second laterally opposed sides 

3 outside a trackwidth region. 
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4 first and second am? ferromagnetic material layers abutting said first and second 

5 laterally opposed sides of said pinned layei it. I e rtendin • -'Mi' ard therefrom, 

6 a free layer formed above said pinned layer and extending beyond said track 

7 width region; 

8 a non-magnetic coupling layer formed over said free layer; and 

9 a bias layer formed over said non-magnetic coupling layer, said bias layer having 

10 an oxidized, nonmagnetic, nonconductive portion within said track widdi region and first 

1 1 and second magnetic, electrically conductive portions outside said track width region. 



1 14. (Withdrawn) A magnetoresi stive sensor as in claim 13. wherein said bias layer 

2 comprises CoFe. 

1 15. (Withdrawn) A magnetoresi stive sensor as in claim 13, wherein said bias layer 

2 comprises NiFe. 

1 16. (Withdrawn) A magnetoresi stive sensor as in claim 1 3, further comprising first 

2 and second electrically conductive leads formed over said bias layer terminating at outer 

3 edges of sai d track width region and extending laterally outward therefrom . 

1 1 7. (Withdrawn) A method of manufacturing a niagnetoresistive sensor, comprising 

2 depositing a magnetic free layer; 

3 depositing a non-magnetic layer over said magnetic free layer; 
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4 deposi ting a magnetic bias material ; 

5 forming a mask to expose a track width region and covering first and 

6 second regions outside said track width region; and 

7 oxidizing said magnetic bias material . 

1 18. (Withdrawn) A magnetoresi stive sensor comprising: 

2 a first and second ferromagnetic layer; 

3 a non-magnetic coupling layer sandwiched between said first and second 

4 ferromagnetic layers; 

5 first and second lead layers formed over said first and second magnetic layers and 

6 having first and second inner sides thereof defining a track width, and having third and 

7 fourth outer sides disposed within a sensor region; 

8 first and second antiferromagnetic material layers abutting said third and fourth 

9 sides of said first, and second leads, and extending laterally outward therefrom beyond 

1 0 sai d sensor regi on; and 

1 1 third and fourth leads formed over said first and second antiferromagnetic 

12 material regions. 

1 19. (Withdrawn) A sensor as in claim 1 8 wherein said second ferromagnetic layer 

2 has an oxidized portion within said track width region. 
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1 20. (Withdrawn) A sensor as in claim I 8 wherein said second ferromagnetic 

2 layer has an oxidized, non-magnetic, electrically non-conductive region inside said 

3 track width region. 

In Specification: 

Please amend the paragraph beginning on page 14, line 5 as follows: 

The sensor also in includes a pinned layer 202, and a spacer layer 216 which 
extend substantially beyond the active region of the sensor terminating at the first 
and second laterally opposed sides 714, 716. First and second antiferromagnetic 
material layers 205, 207 reside within first and second outer regions 723, 725 72% 
722 abutting the sides 714, 716 of the pinned and free layers 202, 702 and 
extending laterally outward there from. The antiferromagnetic layers 205, 207 are 
exchange coupled with third and fourth bias layers 724, 726 formed there over, The 
third and fourth bias layers 724, 726 have inner termination points disposed within 
the first and second intermediate regions, and substantially distant from the center 
or active region 704, and extend laterally outward therefrom. These third and 
fourth bias layers 724, 726 are exchange coupled with the first and second bias 
layers 706, 708. A layer of non-magnetic material 728 can be provided in the active 
region 704, and would be coplanar with and conthiguous with the first and second 
bias layers 706, 708. This non-magnetic layer can be formed of a material that is 
similar to that of the first and second bias layers 706, 708 except that it has been 
oxidized to render it non-magnetic and electrically non-conductive. A process for 
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achieving this will be described herein below. Optionally this portion 728 could be 
completely removed rather than oxidized as will also be described below. 
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